Introduction
The basic criteria for the separated-sector cyclotron were developed in 19751 and refined in 1976. The present design has an energy rating of 400 q2/A MeV (q is the charge number and A the mass number of the accelerated ion) to give energies up to 100 MeV/ amu for fully stripped light ions and up to 12 MeV/amu for very heavy ions such as uranium. The new design incorporates improvements to provide full-range compatibility with the use of either the 25 MV tandem or the ORIC as injector, greater simplicity, reduced electrical power consumption, and a better vacuum system.
The principal characteristics of the cyclotron are given in Table I . Figure 1 shows the energy-mass characteristics of the cyclotron using the 25 MV tandem as the injector. The facility plan showing the locations of the ORIC, the 25 MV tandem and the Phase II booster cyclotron are shown in Figure 2 . path if a nearly fixed path is to be used. However, a solution was found using a special magnet outside the cyclotron that accommodates the trajectories of ions of differing rigidities. This is illustrated in Figure 4 . which shows the injection magnet that can place beams with a wide range of rigidity from either the tandem or ORIC on an appropriate path into the booster cyclotron.
The radial profile of the average magnetic field is free of significant saturation effects, being constant to within 1/2 percent up to 16 kG, but exhibits a roll-off of several percent near the center and at the outer edge. The correction could be made by trimming coils alone but to do so would require a large amount of power. Because the correction needed was relatively independent of field level it was preferable to provide it by shaping the pole tips and to include in that correction half of the total correction required for the most relativistic ion; that is to make the field shape produced by iron approximately isochronous for 50 MeV/amu. Of the several methods considered for shimming the magnet, the one shown in Figure 5 was most attractive.
A constant width shim section is provided along the center of the pole tip. The shim section is contoured to provide the appropriate correction.
The result is as illustrated in Figure 6 . With the approximate field correction provided by the shim system, the trimming coil power required is only 80 kW rather than the 480 kW required in an earlier design. The radio frequency power amplifier systems use high-gain tetrodes driven directly by broad band solid-state amplifiers to achieve a maximum power output of 250 kW with noise and ripple 80 dB below the maximum output level. 
